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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode alloy for fluorescent 
discharge tube having a long service life of a lamp and which is superior in its 
moldability, an electrode for the fluorescent discharge tube and the fluorescent 
tube provided with the electrode. 



SOLUTION: The electrode alloy for the fluorescent discharge tube is formed by 
Ni alloy, containing 1 .0 to 3.0 mass% in total weight of one or two type(s) of 
elements selected from Nb or Ta, and the remainder substantially from Ni. The 
electrode for the fluorescent discharge tube 2 is provided with a tube part 3 with 
one end open and an end plate part 4, sealing the other end of the tube part 3. 
The end plate part 4 is formed thicker than the wall thickness of the tube part 3. A 
recessed part 6 for aligning a conductor for feeding power can be formed in a 
state concentric with he tube 3 in the end plate part 4. 

LEGAL STATUS 

[Date of request for examination] 05. 1 0.2005 

[Date of sending the examiner's 
decision of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 

* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

The electrode alloy for the fluorescence discharge tubes with which one sort or 
two sorts of elements chosen from Nb and Ta are contained, and the total 
quantity of these elements is 1 .0 - 3.0mass%, and becomes a remainder real 
target from nickel. 
[Claim 2] 

It is the electrode for the fluorescence discharge tubes with which it had the tube 
part from which the end was released, and the end plate section which blockades 
the other end of said tube part, and said tube part and end plate section were 
fabricated in one, 

The electrode for the fluorescence discharge tubes with which the wall-thickness 
halfbeak of a tube part was also thickly formed for said end plate section. 
[Claim 3] 

Said end plate section is the electrode for the fluorescence discharge tubes 
indicated by claim 2 by which said tube part and the crevice for conductor 
positioning arranged concentrically were established in the outside. 
[Claim 4] 

The electrode for the fluorescence discharge tubes which is an electrode for the 
fluorescence discharge tubes indicated by claims 2 or 3, and was formed with the 
electrode alloy with which the electrode was indicated by claim 1 . 



[Claim 5] 

It is the fluorescence discharge tube equipped with the electrode of a couple 
which the fluorescent screen was formed in the internal surface, has been 
arranged the glass tube with which the gas for discharge was enclosed with the 
interior, the conductor for feed closed by the both ends of the glass tube in the 
shape of penetration a glass tube, concentric, and within and without the glass 
tube, and inside said glass tube, and was connected to the edge of said 
conductor for feed, 

The fluorescence discharge tube with which the electrode for the fluorescence 
discharge tubes indicated by any 1 term of claims 2-4 as said electrode was used, 
and joining of said conductor for feed was concentrically carried out to the 
outside of the end plate section of said electrode. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to the fluorescence discharge tube used as a back light of 



liquid crystal, its electrode, and electrode material. 
[0002] 

[Description of the Prior Art] 

The fluorescence discharge tube small as a back light is used for liquid crystal 
equipment. The fluorescent screen (graphic display abbreviation) was formed in 
the internal surface, and this fluorescence discharge tube is equipped with the 
glass tube 1 1 with which the gas for discharge (rare gas and mercury vapour, 
such as argon gas) was enclosed with the interior, and the electrode 12 which 
constitutes the cold cathode of the couple prepared in the both ends of the glass 
tube 1 1, as shown in drawing 3 . Said electrode 12 is formed in one in the shape 
of a cylinder like object with base of the tubed tube part 13 from which the end 
was released, and the end plate section 14 which blockades the other end of this 
tube part 1 3. The end of the conductor 1 5 of the shape of a rod closed so that the 
edge of said glass tube 11 might be penetrated is welded to said end plate 
section 14, and lead wire 17 is connected to the other end of this conductor 15. 
[0003] 

Said electrode 12 is conventionally formed with pure nickel, and the size is 
[ which has a small back light etc. ] for the fluorescence discharge tubes about 
0.1mm in the bore of about 1.5mm, the overall length of about 5mm, and 
thickness of a wall 13, for example. This tubed electrode is fabricated in one by 
carrying out deep-drawing shaping of the pure nickel sheet metal which usually 
has thickness equivalent to the thickness of said tube part. 
[0004] 

Although the electrode for the fluorescence discharge tubes had the good 
moldability and it was formed with pure nickel stable also in construction material 
as above-mentioned, there is a problem that a lamp life is comparatively short. 
That is, the phenomenon (sputtering) which ion etc. collides and emits an atom to 
an electrode from an electrode metal produces the fluorescence discharge tube 
in the case of burning. It combines with the mercury enclosed in the glass tube, 
and the atom of the electrode metal emitted by this sputtering exhausts the 



mercury vapour in a glass tube. Conventionally, nickel which forms an electrode 
metal has many atomic burst sizes in the case of a spatter, i.e., a sputtering yield 
is high, and since consumption of mercury is large, it has the problem that the life 
of the discharge tube tends to fall. 
[0005] 

For this reason, to form an electrode with Nb, Ti, low Ta, or these low alloys of a 

sputtering yield is tried as indicated by JP.2002-1 10085,A (patent reference 1) in 

recent years. 

[Patent reference 1] 

JP,2000-3973,A (claim) 

[0006] 

[Problem(s) to be Solved by the Invention] 

However, since these metallic elements are ingredients with which it is expensive 
with ingredients and high-melting tends [ further] to oxidize as compared with 
nickel, even if it faces the manufacture, they need to manufacture bulk material 
by different special approaches from usual dissolution and casting, such as a 
plasma-arc-melting method and powder-metallurgy processing. Moreover, 
although spinning can be performed to the sheet metal about Nb, it is necessary 
to repeat and carry out the thinning of nonoxidizing-atmosphere annealing, such 
as vacuum annealing, and the rolling on the occasion of rolling of bulk material. 
Thus, when manufacturing a small tubed electrode generally, Nb, Ta, etc. are 
inferior to fabricating-operation nature, and have the problem that a 
manufacturing cost becomes very high. 

Moreover, since the end plate section has only thickness equivalent to a tubed 
body, the conventional tubed electrode has a severe welding condition at the 
time of welding the conductor for feed, and poor joining tends to produce it. For 
this reason, the electric and thermal junction to an electrode becomes uncertain, 
a discharge condition and a heat dissipation condition become unstable, and 
there is a problem that the lamp life of the fluorescence discharge tube falls. 
This invention was made in view of this problem, its lamp life is long as compared 



with nickel electrode, and it aims at offering the electrode alloy for the 
fluorescence discharge tubes which was moreover excellent in fabricating- 
operation nature and offering the electrode for the fluorescence discharge tubes 
which can prevent lowering of the lamp life resulting from poor joining of the 
conductor for feed, and offering the fluorescence discharge tube further equipped 
with the above-mentioned description. 
[0007] 

[Means for Solving the Problem] 

one sort or two sorts of elements with which the electrode alloy for the 
fluorescence discharge tubes by this invention is chosen from Nb and Ta -- the 
total quantity - 1.0 - 3.0mass% - containing -- the remainder - it is formed with 
the nickel-Nb alloy, nickel-Ta alloy, or nickel-Nb-Ta alloy which consists of nickel 
substantially. 
[0008] 

this electrode alloy -- Nb and/or Ta - the total quantity - 1 .0 - 3.0mass%, since it 
is nickel alloy to contain Although a sputtering yield becomes a little high as 
compared with the case where an electrode is formed, only by low Nb of a 
sputtering yield, and Ta and the addition of Nb and Ta is very little With 
conventional pure nickel, as compared with the case where an electrode is 
formed, a sputtering yield can be reduced substantially, and a lamp life can be 
raised substantially, and - since it has the fabricating-operation nature which 
does not have inferiority in the same dissolution and fluidity list as the case of 
pure nickel practically to pure nickel, without it uses plasma arc melting and 
vacuum annealing -- a small tubed electrode - easy -- draw forming - the closed 
flange between the colds (impact shaping) can be carried out, and it excels in 
productivity. 
[0009] 

Moreover, the electrode for the fluorescence discharge tubes by this invention is 
equipped with the tube part from which the end was released, and the end plate 
section which blockades the other end of said tube part, said tube part and end 



plate section are fabricated in one, and the wall-thickness halfbeak of a tube part 

is also thickly formed for said end plate section. 

[0010] 

Since according to this electrode the thickness of the end plate section to which 
joining of the conductor for feed is carried out is formed more thickly than the 
thickness of the tube wall of a tube part even if it is the case that the thickness of 
the tube wall of a tube part is thin In case the edge of said conductor is end plate 
welded in the shape of comparison, the edge of a conductor can be end plate 
welded easily, without performing delicate control of joining outputs, such as a 
welding output, and both poor joining can be prevented. For this reason, the 
electric and thermal junction to a conductor and an electrode can become certain, 
a discharge condition and a heat dissipation condition can be stabilized, and 
lowering of the lamp life of the fluorescence discharge tube can be prevented, 
and the manufacture yield of the fluorescence discharge tube can be raised. 
[0011] 

In said electrode, it is desirable to establish said tube part and the crevice for 
conductor positioning arranged concentrically in the outside of said end plate 
section. By preparing this crevice for conductor positioning, a conductor can 
certainly be concentrically end plate welded [ of an electrode ] only by inserting 
the edge of a conductor in said crevice and welding it. For this reason, by closing 
a conductor concentrically at the edge of a glass tube, an electrode and a glass 
tube can be arranged concentrically, the homogeneity of the discharge condition 
in a glass tube and stability can improve, and a lamp life can be raised more. 
[0012] 

Moreover, as for said electrode, it is desirable to form with the alloy for electrodes 
concerning above-mentioned this invention. A lamp life can be raised according 
to an operation of Nb and Ta which could really fabricate by the fabricating- 
operation nature which was excellent in the electrode alloy, and were added 
slightly. 
[0013] 



Moreover, the glass tube with which, as for the fluorescence discharge tube by 
this invention, the fluorescent screen was formed in the internal surface, and the 
gas for discharge was enclosed with the interior, The conductor for feed closed 
by the both ends of the glass tube in the shape of penetration a glass tube, 
concentric, and within and without the glass tube, It is arranged inside said glass 
tube, the electrode for the fluorescence discharge tubes which is the 
fluorescence discharge tube equipped with the electrode of a couple connected 
to the edge of said conductor for feed, and is built over above-mentioned this 
invention as said electrode is used, and joining of said conductor for feed is 
concentrically carried out to the outside of the end plate section of said electrode. 
According to this fluorescence discharge tube, it has each effectiveness by the 
electrode concerning above-mentioned this invention. 
[0014] 

[Embodiment of the Invention] 

the electrode alloy of this invention -- as an alloy element ~ the element of either 
Nb and Ta - 1.0 - 3.0mass% -- containing ~ or those elements ~ compounding ~ 
the total quantity - 1.0 - 3.0mass% - it contains and is formed with the nickel-Nb 
alloy, nickel-Ta alloy, or nickel-Nb-Ta alloy (nickel alloy containing these Nb(s) 
and Ta may only be hereafter called nickel alloy) which consists of the remainder 
nickel and an unescapable impurity. 
[0015] 

When this invention person inquired wholeheartedly, Nb and Ta carried out the 
knowledge of a sputtering yield falling substantially, without only carrying out little 
addition at nickel, and degrading most of a moldability and workability. These 
elements are independent, or when compounding and adding, and large 
improvement in a lamp life cannot be desired. [ in addition below 1.0mass% ] 
[ falling / of a sputtering yield / one sort or two sorts of total quantities ] [ too little ] 
On the other hand, if the total quantity exceeds 3.0mass(es)%, a moldability and 
workability will deteriorate and impact shaping will become difficult, for this 
reason, the minimum of the total quantity - 1.0mass(es)% - desirable -- 



1.5mass(es)% -- carrying out -- that upper limit -- 3.0mass(es)% - it may be 
2.5mass(es)% preferably. In addition, theTa of the reduction effectiveness of a 
sputtering yield is larger than Nb so that clearly from the below-mentioned 
example. 
[0016] 

Although said electrode alloy contains a high-melting difficulty workability 
element, after it hot-rolls the casting piece under atmospheric air after casting it 
under atmospheric air, since it is extremely excellent in a moldability and 
workability and anneals it under an inert atmosphere like pure nickel if needed, it 
is easily processible into an about 0.1mm sheet by cold-rolling. And after carrying 
out finish annealing (softening) if needed, a tubed electrode can be manufactured 
by carrying out draw forming of said sheet. Moreover, after processing a casting 
piece into a bar with hot rolling or hot forging, carrying out wire drawing of this, 
cutting the obtained wire rod to proper die length, obtaining a minor-axis-like raw 
material (it is called a slag.) and carrying out finish annealing if needed, a tubed 
electrode can be obtained by carrying out impact shaping (closed flange between 
the colds) of this. When carrying out impact shaping, board thickness of the end 
plate section of a tubed electrode can be easily thickened as compared with a 
tubed part, the crevice for conductor positioning can really be easily fabricated in 
the end plate section further again, and it excels in productivity, in addition, finish 
annealing ~ about 800-950 degrees C - 3min from - what is necessary is just to 
carry out 3hr extent maintenance Since an annealing ambient atmosphere tends 
to oxidize and nitride Nb and Ta, it is desirable to carry out in inert gas ambient 
atmospheres, such as a vacuum ambient atmosphere or Ar. 
[0017] 

Next, the fluorescence discharge tube concerning the operation gestalt of this 
invention and its electrode are explained. Drawing 1 is the important section 
sectional view of the fluorescence discharge tube concerning an operation 
gestalt, the fluorescent screen 8 was formed in the internal surface, and this 
fluorescence discharge tube is equipped with the glass tube 1 with which the gas 



for discharge (rare gas and mercury vapour, such as argon gas) was enclosed, 
and the electrode 2 which constitutes the cold cathode of the couple prepared in 
the both ends of that glass tube 1 . 
[0018] 

Said electrode 2 is formed in [ the tube part 3 from which the end was released, 
and the end plate section 4 which blockades the end of this tube part 3 ] one. 
The crevice 6 for conductor positioning where fitting of the end of said conductor 
5 is carried out is formed in said end plate section 4 so that rod-like the conductor 
5 and said tube part 3 for feed may be arranged concentrically. Said conductor 5 
is closed so that the edge of a glass tube 1 may be penetrated in and abroad, 
fitting of the edge inside a glass tube 1 is carried out to said crevice 6, and joining 
is carried out by laser welding, resistance welding, soldering, etc. in the boundary 
periphery section with the end plate section 4. The lead wire 7 for feed is 
connected to the other end of said conductor 5 located in the outside of said 
glass tube 1. 
[0019] 

While the thickness (thickness [ of the part where joining of the conductor 5 is 
carried out ] t) of said end plate section 4 forms said crevice 6, the thick twist of 
the tube wall of said tube part 3 is also thickly formed so that a conductor 5 can 
be end plate welded [ 4 ] enough. In the small fluorescence discharge tube, the 
thickness of about 4-1 0mm and a tube part 3 is formed in about 0.08-0. 2mm for 
the die length of an electrode 2, and the thickness of said end plate section 4 is 
formed in about 3 to 10 thick times of said tube part 3. In addition, the depth of 
the crevice 6 in the end plate section 4 is preferably good to make it into twice 
[ more than ] tube wall thickness more than the tube wall thickness of a tube part 
3, and there should just be thickness of the base of a crevice 6 and a tube part 
side inner surface more than thick extent of a tube wall. 
[0020] 

Although said electrode 2 can be formed with pure nickel, forming with said 
nickel alloy is desirable. While having the cold-forming nature of pure nickel and 



equivalent extent by using said nickel alloy, a sputtering yield can be greatly 
reduced as compared with pure nickel, and a lamp life can be raised. This tubed 
electrode is really fabricated by impact shaping. 
[0021] 

Although the above-mentioned operation gestalt showed the example in which 
the crevice 6 for conductor positioning was really fabricated by the end plate 
section 4, said crevice 6 is not necessarily needed. But since a conductor 5 and 
the tube part 3 of an electrode 2 are concentrically arranged by forming said 
crevice 6, by closing said conductor 5 concentrically to a glass tube 1, an 
electrode 2 and a glass tube 1 can be arranged easily concentrically, 
ununiformity-ization of a discharge condition can be prevented, and stabilization 
of discharge and improvement in a lamp life can be aimed at. 
[0022] 

Although an example is given and this invention is explained more concretely 
hereafter, this invention is not restrictively interpreted according to this example. 
[0023] 
[Example] 

nickel alloy of the presentation shown in a table 1 was dissolved at 1500 degrees 
C with the vacuum induction furnace, after carrying out hot forging of the casting 
piece which cast the molten metal at 11 00 degrees C in atmospheric air, it hot- 
rolled at the rolling initiation temperature of 1 100 degrees C, and the hot-rolling 
plate and the hot-rolling wire rod were obtained. It was annealed in the mixed gas 
(atmospheric pressure) of nitrogen and hydrogen (it holds 2 hr at 900 degrees C), 
cold rolling and cold drawing were given, and these hot-rolling material was 
processed into the sheet metal which is 0.1mm of board thickness, and a wire 
rod with an outer diameter [ phi ] of 1.7mm. Workability and a sputtering yield 
were measured using these samples. 
[0024] 

Workability was evaluated by the impact shaping trial and the compression test 
about the nickel-Nb alloy. Moreover, the compression test result estimated the 



impact moldability of a nickel-Ta alloy and a nickel-Nb-Ta alloy. 
[0025] 

The impact shaping trial cut said wire rod to the slag with a die length of 1.8mm, 
and was performed by fabricating actually a tubed electrode with bore 1.5mmphi 
shown in drawing 2 using this after finish annealing (it holds 2 hr at 900 degrees 
C under a vacuum ambient atmosphere), outer-diameter 1.7mmphi, an overall 
length [ of 5.4mm ], and a crevice depth [ for conductor positioning ] of 0.2mm. 
Punch of the used die is outer-diameter 1.5mmphi, 150 degrees of point aperture 
angles, and construction material die steel (SKD1 1). On the other hand, bores of 
a die are 1.7mmphi and construction material cemented carbide (D kind No. 6). 
since it is at the attainment event, and the die was damaged or punch deformed 
assessment of an impact moldability before the count of shaping reached 1000 
shots or, the thing shaping became impossible cannot be fabricated for it -- when 
(x) and said shots per hour are reached, neither breakage of a die nor 
deformation of punch arises, but shaping of what was further able to be 
fabricated is possible ~ it considered as (O). 
[0026] 

The compression test added the load of 1470MPa(s) (150kgf/mm2) to the shaft 
orientations of said slag, and asked for compressibility (%) by the following type. 
Compressibility =(slag die length after application of pressure)/(slag die length 
before application of pressure) x100 
[0027] 

Moreover, the sputtering yield was measured by the following points, nickel alloy 
sheet metal blank test piece (10mmx10mm) was extracted, and mirror polishing 
of the trial side was carried out. Using ion beam equipment (the product made 
from Veeco, type:VE-747), said test piece was used as the target, the electrical 
potential difference (500V) was impressed between the target and the substrate, 
the trial side was made to carry out an acceleration collision, and sputtering of 
the fixed time amount (30min ) argon ion (1.3x10-6Torr) was carried out to it. The 
non-spatter section which masked a part of mirror plane is formed in the trial side, 



and a level difference is formed in the boundary of the spatter section from which 
the mirror plane section of a test piece was deleted by sputtering after sputtering, 
and the masked non-spatter section. This level difference was measured using 
the contact process relative roughness meter (product [ made from Sloan ], and 
type:DEKTAK2A), and it asked for the sputtering yield (%) from the following 
formula. 

Sputtering yield = level difference (A) / spatter time amount (30min ) x100 
[0028] 

The compressibility for which it asked as mentioned above, an impact moldability, 
and a sputtering yield are collectively shown in a table 1. In addition, for a 
comparison, the bulk material of pure nickel and pure Nb is prepared, and the 
sputtering yield for which it asked by carrying out sputtering on the same 
conditions as the above using this is also shown collectively. 
[0029] 
[A table 1] 
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[0030] 

sample No. which has the amount of Nb(s) in this invention within the limits from 
a table 1 according to each sample of a nickel-Nb alloy 2, 3, and 4 (example of 
invention) are excellent in the impact moldability to a small tubed electrode, and 
its a sputtering yield is pure - to Nb, although it is high a little, even if it is 1.0 - 
2.0%, and few additions, it turns out that it is falling 10% or more to pure nickel. 
Moreover, sample No. of a nickel-Ta alloy and a nickel-Nb-Ta alloy According to 
7-9, the compressibility is 55% or less, and is sample No. From the relation 
between the compressibility of 1-6, and an impact moldability, the impact 
moldability which was excellent also in these samples is expectable. Moreover, it 
turns out that the sputtering yield is also falling greatly by addition of Ta. 
[0031] 

[Effect of the Invention] 

Without making nickel contain Nb and Ta slightly with 1.0 - 3.0%, and spoiling the 
fabricating-operation nature to impact shaping etc. by slight content of Nb and Ta, 
every time the electrode alloy of this invention can raise a sputtering yield 10% or 
more and subtracts it as compared with pure nickel, it can improve a lamp life 
substantially. Moreover, since the thickness of the end plate section is formed 
more thickly than the tube wall thickness of a tube part, joining of the conductor 
for feed can become easy, the electric and thermal junction to an electrode can 
become certain, and a discharge condition and a heat dissipation condition can 
be stabilized by the electrode of this invention, and it can prevent lowering of the 
lamp life of the fluorescence discharge tube, and can raise the manufacture yield 
of the fluorescence discharge tube. 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view of the fluorescence 
discharge tube equipped with the electrode for the fluorescence discharge tubes 
concerning the operation gestalt of this invention. 

[Drawing 2] It is the sectional view of the electrode for the fluorescence discharge 



tubes which carried out impact shaping in the example of this invention. 
[Drawing 3] It is the important section sectional view of the fluorescence 
discharge tube equipped with the conventional electrode for the fluorescence 
discharge tubes. 
[Description of Notations] 
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-ftWSIfeSftfclitf^B 1 3 k , ^ o^gp l 3 offi^ ffl»t-|>Sffi«i5 1 4 k \,z i. 

[0 0 03] 

friamsi 2a, |£n i tio-cjgjtsfu -toiMXtt,. 

[0 0 04] 
[0 0 0 5] 
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;<ofc», mm2 002-11008 mwtJMi ) tuttsfro^ i 

[ffff^ffil] 

#12 000-397 3#£fB (#ltlf*^lGH) 
[0 0 06] 

[fWJS&Lio fc-tSPH] 

u>l&^ zti^^mjtmnN i tifcut^flrcfco. s^tssi^^tt^^ 
si-ii^fcti^s^^^fcio-cA^^&isii-iiejB^fti. Nbc 

§ ^z±mmmmttzmyttmmm^-ri z t * swfc-t* . 

[0 0 07] 

7G*££ff-*Tl . 0-3. Oma s s%ML, JSSS&KWtN iK^rSN i -Nb 

N i -Ta^*Sl^N i -Nb-Ta^;J;otffM§ilS„ 
[0 0 08] 

;<0*S^(iNbtiJ:V/i3tiiTaSr-^|t*Tl . 0-3. 0 m a s s N 

[0 0 09] 
[0 0 10] 

mmmmmmzmummt^ z t , m^wfji^KiH-s ; t i, 

[0011] 
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\m%m-t&zb&n&L^. frfrmnmmmfomw^zmir&zbizk^x. mm 

[0 0 12] 

^imtzmmxmz x^x -wmn hc\t &x- # , s fcffi^Ksans ft*; n b . t a 
<mmzx 9 ^ ft±$-tts c\t&T'% h . 

[0 0 13] 

^Bj^il^KTOi:. ftMHtMl£%M$tU *-0>ftg|5£ft*ffl#.X# 

commzmm^tLtz-M^mmimttz^m.wmTh^x. mmmmt Lx±m*mi 
fciNp h mmnm^mmmv^K. mmmomwMommzmmmmmwkhm 
^mzmmztifzhvTfoi » zowemfgizxtax^ ±.m*m i mzfrfr&nmiz±& 

[00 14] 

mmcommcomm.] 

*^«0Hffi^(±, 1^<&7GSt LTNbfcJOTaWvfft^-^7E3it£ 1 . 0-3 
. 0mass%MU $>l>^(i^^^7Cfl^a^t-C^lf*T-l . 0-3. Omas 
s%ML, JffiN it5£ttt&!Wfttfflfofrt>%:&Vl i -Nb-^i, N i -Ta^4t 
SV^iN i -Nb-Ta^t (filT, ^il^ONb. Ta^tfN i Jp-tN i 

[0 0 15] 

*^BJ#^'fJ«i3f?E Lfc t Z\ h , N b $3 J: (/T a (i . Ni £^l»-f £ *fttT\ fiS^tt 

Oma s s%5ftfO»Cii, Xytv^^OffiT^Jft^fc* 1 ?, ^^IWtr^Alf&ftX 

■A"? MSJfc&WfcSr* . £ cotztb. ^IfMoTPM 1 . 0mass%, fiKlil. 
5mass%a, ^OXPSSr 3 . 0 m a s s %, L < i22 . 5 mas s%fc-fS. 
£fc , flBiOHJil^ £> HJJ £> ^ J: 3 . T a C01j j&* N b i 0 1, >y ? ^ffi^Hf i 

[0 0 16] 

friBms^Att, »*^ianxtt7n«^#tfC>o<7). mn i tmm, ^nm, mxmz 

T^Stt»HMTT« Lfc&, ^£Eg"f S ^ 1 1 i 0 0 . 1 mmggO h 
fcjDX-fS L"C ^tJEtTftX^#E (ftffcffitt) LfcSL iffB^- 

mm^Mmmtizx^xmizMxi. ztizimt. n^titzmmm^mizim 
? hf&m c&mmmim) -t^zt izx -oxmwmmt z t & . >r y^°? 
^ttzmmmzmmmmmmcom^m^z-i^fmi-^zkffx^, ^mmzmn 

S. ttXMMJi, 8 0 0-9 5 0°CSaT-3 m in 3 h rglSStWO 

[0 0 17] 

mz. ^memm&M^zfrfrimminm&xv^nmiz^xmmti* mm. 
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s. 

[0 0 18] 

5xf i ^mcommmmmm e izm^n. mum t <mmm»izts^x v— w 
ma. &mmi. ^dmmt'izx^xmm^tix\^. mzjfyxmi^mmzimi- 

[0 0 19] 

J; l 9ii¥<ffM§iiTi^ 0 W^co^fcJfcWCli, «62tf)£$ti4~l OmmfSE. 
«i53O^ii{i:0. 0 8-0. 2 mmfSgtffMSil, MIEffi«gP4^if§{i;lulE« ; ^3 
<D»D3-1 OfMiSWFM£tl§» &i>. S«g|54(3i3^|HgP6^$i±l : gP3^ 

wp $ # t l < <o 2 \m± t-fi < . t tzm^ e com t t as 

[0 0 20] 

ffiK«ffi2ti, KNi^jS-ts;f:**-CS4^ MIEN i&&-mmt&Ztiffi* L 
[0 0 2 1 ] 

iMmm&mxn . mmmmm^mmm e mrsm iz-fomzztitzmi* itztK 

km&2^^3kPmAMzmm^titcox\ mnimm^i^yx^i 
mzm±i-izti / zx-^x. mmttfyxmi tm^mz^zmm-t^^k^x^ 

[0 0 22] 

hit. mmmmfx*?tm it ± 0 n^w^fuw- § #\ #iibjj«#*>s i t 

[0 0 23] 

HI C*t«ON i^#^*Sf^FtT 1 5 0 0°CfcT^lf U *OSFi§£i6jILfc 

Mm*z±m<pxi 1 0 o'cxmmmmLtzm. mmm&i 1 oo°cT«j±@*tf 

) *T"M#& ( 9 0 0°CT"2 h rim) §tU J&fiEJ^itW^fflfti^Sii. «j?o . 

[0 0 24] 

fc. Ni-TaM, N i - Nb-TaM^ bJjScM'ltt^^T«i±*iit 

[0 0 2 5] 

IPH^T, 9 0 0°CT"2hrffi|#) iL ;ilSfflHtl2 ftfil. 5mmf 
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SI. 7mm^^i5. 4 mm, mnfa&W^fWSBlMZ 0 . 2mmiOffi4»3£H 
ISl£j£J^5£fcfcJ:^Tff;Wl.fc. fflU/ifiicffMW^^-ii. ^21. 5mm^ 
gPHB#£l 50° , fff^Xi (SKD1 1 ) T'&S, r-fli, fi&ttl. 7m 

$fH®H-£& (DS6^) T"^l> 0 >f VA? fJ^MWii. JjSc^HifcSU 0 0 

emm^^y^mm^t-f, ^ ^zmm^xh^tzt^mmm io) titz« 

[0 0 26] 

Hill miAyfVMjifafcl 4 70MPa (150kgf/mm2 ) 0?tfi£tf 

J±**= (M£.mCDX7?M:Z ) / ( JPffil?<7)X7^§ ) X 1 0 0 
[0 0 27] 

±tz. x^-y ^mimr^mmizx mmztitz* n i-smm.fr ^mm* ( 1 o mm x 

1 0mm) Sr$£KU aiffi^lffiiiLfc, -f^yb'-AUK (Ve e c oftj^ 
: VE-74 7) ^fflUT. MIEM©^ h t U ?-^>y h 

J± ( 5 0 0 V ) SrEpjnU — SBtral ( 3 0 m i n ) TlVii>4 (I. 3 X 1 0 " 6 

^y^' Uc#XA° -y ^gfcWBfiSSflTiS 0 , X^-y ? 'J y^ftttt. XA°-y ? U y^Ki 

^'ffM^S . ;<7)SH^®jl!Kffiglt ( S 1 o a n#fL DEKTAK2A) 
fcfflWCjfflSU TIE^^XA°.y^$ (%) 
^A.y^=aH (A) /X^>y?B$|SJ (30min ) X100 
[0 0 28] 

[0 0 29] 
[Hi ] 



M*4 


mass% 






X/t y 




No. 


N b 


T a 


N i 


% 




% 




1 


0. 5 




a 


52 


o 


200 




2 


1.0 




m 


53 


o 


190 




3 


1. 5 




m 


54 


o 


182 




4 


2. 0 






55 


o 


172 




5 


4.0 






60 


X 


166 




6 


6.0 




m 


65 


X 


167 


a 


7 




1.0 


m 


53 


(O) 


125 


^§ $1 


8 




2.0 


m. 


55 


(O) 


101 


n 


9 


1.0 


1.0 


m. 


55 


(O) 


157 


n 


1 1 


100 










149 




12 






100 






214 





[0 0 30] 
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1 tdffLT 1 OJ^jaJiffiTfCV^SifcA^ih^S. ifc, Ni-Ta^i, Ni-Nb- 

l-e^immt hmminrnm^. iti^muz&^x&mitzj 

[0 0 3 1 ] 

ifWMM%SM±, NitNb, Tail. 0-3. 0%fcffi3&»t*WS-frfct<0T* 
<, aNiCiLT^-zm 1 0%lil±[B]±§^^fc^'T-#. 5[Wtti5X7Wift 

[03 ] M*(7)^Sc« i »ffl«ffi^fi^/i®3tSc««^iiaifH0T'fel» o 

[^OI^BJ] 

i 

2 tffi 

3 vm 

4 
6 



[01] 



f/ izzzzzzzzzzzzzz 



'//////// // / // // 



[02] 



0 2- 



5 2- 



Tl 

in r- 



[03] 



<?/■■■ /-■■///■■■zi 
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